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[0001] This application claims the benefit of the Korean Application No. P2002- 
0073286 filed on November 23, 2002, which is hereby incorporated by reference. / 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0002] The present invention relates to an air conditioning system, and more particularly, 
to an improved accumulator and an air conditioning system using the same. 
Discussion of the Related Art 

[0003] Generally, an air conditioning system is a system to heat an indoor room by use 
of a phenomenon of radiating heat into the surroundings when a refrigerant is condensed, and to 
cool an indoor room by use of a phenomenon of absorbing heat into the surroundings when a 
refrigerant is vaporized. 

[0004] FIG. 1 illustrates one example of an air conditioning system simultaneously 
performing cooling and heating operations. Referring to FIG. 1, the air conditioning system is 
provided with an outdoor unit 10 and an indoor unit 20, largely. At this time, the outdoor unit 10 
is provided with a compressor 11, a flowing control valve 12, a first expansion device 15, an 
outdoor heat exchanger 13 and an accumulator 14. Also, the indoor unit 20 is provided with an 
indoor heat exchanger 22 and a second expansion device 21. Herein, the outdoor and indoor heat 
exchangers 13 and 22 are respectively adjacent to an outdoor fan 13a and an indoor fan 22a. 

[0005] Hereinafter, a connection structure of the aforementioned components by tubes 
will be described in detail. 

[0006] First, a first tube 33 connects an outlet 11a of the compressor 11 to a first port 

12a of the flowing control valve 12, and a second tube 34 connects a third port 12c of the 
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flowing control valve 12 to an inlet of the accumulator 14. Also, a third tube 35 connects an 
outlet of the accumulator 14 to an inlet 1 lb of the compressor 11, and a fourth tube 36 connects a 
second port 12b of the flowing control valve 12 to one end of the outdoor heat exchanger 13. 
Then, a fifth tube 3 1 connects the other end of the outdoor heat exchanger 1 3 to one end of the 
indoor heat exchanger 22. At this time, the respective first and second expansion devices 15 and 
21 are provided in the fifth tube 3 1 for being positioned inside the indoor unit 10 and the outdoor 
unit 20. Meanwhile, a sixth tube 32 connects the other end of the indoor heat exchanger 22 to a 
fourth port 12d of the flowing control valve 12. 

[0007] In the aforementioned air conditioning system shown in FIG. 2, the accumulator 
14 is formed in a container shape having an empty space therein, such as a cylinder. At this time, 
the inlet of the accumulator 14 is connected to the second tube 34 for providing a refrigerant, and 
the outlet of the accumulator 14 is connected to the third tube 35 for discharging the refrigerant. 
At this time, as shown in FIG. 2, the second tube 34 is inserted to the inside of the accumulator 
14 from a top of the accumulator 14, through which the refrigerant flows into the accumulator 14. 
That is, one end of the second tube 34 is positioned at an inner lower portion of the accumulator 
14. Also, the third tube 35 for discharging the refrigerant is inserted into the inside of the 
accumulator 14 from a bottom of the accumulator 14. That is, one end of the third tube 35 is 
positioned at an inner upper portion of the accumulator 14. 

[0008] Hereinafter, an operation of the air conditioning system will be described in brief. 
For reference, a solid arrow indicates a refrigerant flow when cooling the indoor room, and a 
dotted arrow indicates a refrigerant flow when heating the indoor room. 

[0009] First, on a cooling operation mode of the air conditioning system, the refrigerant 
discharged from the outlet 1 la of the compressor 1 1 flows into the outdoor heat exchanger 13 by 

a guide of the flowing control valve 12. The refrigerant condensed in the outdoor heat exchanger 
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13 passes through the first expansion device 14, which is completely open, and then expanded in 
the second expansion device 21. Subsequently, the refrigerant absorbs the surrounding heat in 
the indoor heat exchanger 22 when the refrigerant expanded in the second expansion device 21 is 
vaporized in the indoor heat exchanger 22. At this time, the indoor room is ventilated with a 
cold air surrounding the indoor heat exchanger 22 by the indoor fan 22a, whereby the indoor 
room is cooled. After cooling the indoor room, the refrigerant flows into the accumulator 14 by 
a guide of the flowing control valve 12. At this time, the refrigerant flows into the accumulator 

14 at a high pressure. That is, the refrigerant is sprayed to the inner space of the accumulator 14 
from the end of the second tube 34. Thus, the gas phase refrigerant flowing to the accumulator 
14 is discharged through the third tube 35, and then flows into the inlet 1 lb of the compressor 11. 

[0010] On a heating operation mode of the air conditioning system, the refrigerant 
discharged from the compressor 1 1 flows into the indoor heat exchanger 22 by a guide of the 
flowing control valve 12. Then, when the refrigerant is condensed in the indoor heat exchanger 
22, the refrigerant radiates condensing heat to the surroundings. At this time, the indoor fan 22a 
discharges the heat radiated from the indoor heat exchanger 22 to the indoor room, so that the 
indoor room is heated. After that, the refrigerant condensed in the indoor heat exchanger 22 
passes through the second expansion device 21, which is completely open, and then expanded in 
the first expansion device 15. Herein, the refrigerant expanded in the first expansion device 15 
passes through the outdoor heat exchanger 13, the flowing control valve 12 and the accumulator 
14, sequentially, and then flows into the inlet 1 lb of the compressor 11. 

[0011] However, the related art air conditioning system for cooling or heating the indoor 
room has the following disadvantages. 

[0012] In the related art air conditioning system, the refrigerant is sprayed into the inner 

space of the accumulator 14 from the one end of the second tube 34 at an atmospheric pressure 
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of 5 to 7. At this time, the refrigerant has two phases of liquid and gas states. Accordingly, 
when spraying the refrigerant into the inner space of the accumulator 14, the third tube 35 may 
be splashed with the liquid phase refrigerant from the inner bottom of the accumulator 14, 
whereby the liquid phase refrigerant may flow into the compressor 11. In case the liquid phase 
refrigerant flows into the compressor 11, it causes lowering of compression efficiency in the 
compressor 11, thereby lowering air conditioning efficiency. Also, the compressor 11 makes a 
noise, and has an operation problem. 

[0013] If the air conditioning system is continuously operated for heating the indoor 
room in the winter season at an outdoor temperature of 5 °C or less, the surface of the outdoor 
heat exchanger 13 is covered with a frost, thereby lowering heat exchange efficiency of the 
outdoor heat exchanger 13 and the air conditioning efficiency. According to the frost on the 
surface of the outdoor heat exchanger 13, the temperature of the refrigerant flowing into the 
accumulator 14 becomes low, whereby the temperature of the refrigerant flowing into the 
compressor 1 1 becomes low. Thus, power consumption for compressing the refrigerant in the 
compressor 1 1 increases. Also, the temperature of the refrigerant flowing to the air conditioning 
system becomes low, whereby it accelerates a phenomenon of generating the frost on the surface 
of the outdoor heat exchanger 13, thereby lowering the air conditioning efficiency. 

SUMMARY OF THE INVENTION 

[0014] Accordingly, the present invention is directed to an accumulator and an air 
conditioning system using the same that substantially obviates one or more problems due to 
limitations and disadvantages of the related art. 
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[0015] An object of the present invention is to provide an improved accumulator and an 
air conditioning system using the same, in which it is possible to prevent a liquid phase 
refrigerant from flowing into a compressor. 

[0016] Another object of the present invention is to provide an improved accumulator 
and an air conditioning system using the same, for preventing a frost from being on a surface of 
an outdoor heat exchanger on a heating operation mode. 

[0017] Additional advantages, objects, and features of the invention will be set forth in 
part in the description which follows and in part will become apparent to those having ordinary 
skill in the art upon examination of the following or may be learned from practice of the 
invention. The objectives and other advantages of the invention may be realized and attained by 
the structure particularly pointed out in the written description and claims hereof as well as the 
appended drawings. 

[0018] To achieve these objects and other advantages and in accordance with the 
purpose of the invention, as embodied and broadly described herein, an accumulator includes a 
body having an empty space therein; an inlet tube inserted into the inside of the body from a top 
thereof, downwardly, for an inflow of a refrigerant to the inside of the body; an outlet tube 
inserted into the inside of the body from a bottom thereof, upwardly, for a discharge of the 
refrigerant to the outside of the body; and an isolating plate provided on an inner bottom of the 
body between the inlet tube and the outlet tube, for preventing the outlet tube from being 
splashed with the liquid phase refrigerant, and preventing the liquid phase refrigerant from 
flowing into the outlet tube. 

[0019] At this time, each side of the isolating plate is in contact to an inner surface of the 
body, or is provided at a predetermined interval from an inner surface of the body. Also, the 

isolating plate divides an inner lower portion of the body into two blocks, or a plurality of blocks. 
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[0020] Meanwhile, the accumulator further includes at least one heater provided on the 
inner bottom of the body, for heating the refrigerant stored in the inside of the body. In this case, 
the heater is provided in the same block as that having the inlet tube. In case the isolating plate 
divides the inner lower portion of the body into the plurality of blocks, each block may have the 
individual heater. If necessary, the heater may be provided in some of the blocks. 

[0021] In another aspect, an air conditioning system includes at least one compressor for 
compressing a refrigerant at a high pressure, and discharging the refrigerant; a flowing control 
valve connected to the compressor, for controlling a flowing direction of the refrigerant 
according to an operation mode; a plurality of heat exchangers, for being respectively positioned 
indoor and outdoor, and connected to the flowing control valve; at least one expansion device 
provided in a refrigerant tube directly connecting the heat exchangers; and an accumulator 
temporarily storing the refrigerant passing through the heat exchangers, and connected to an inlet 
of the compressor for providing the gas phase refrigerant to the compressor. At this time, the 
accumulator has the same structure as that mentioned above, so that the explanation of the 
accumulator will be omitted. 

[0022] Meanwhile, in case the air conditioning system is provided with the plurality of 
compressors, the air conditioning system further includes a plurality of check valves, each 
provided between the outlet of each compressor and the flowing control valve, for preventing the 
refrigerant from flowing into the outlet of the compressor. At this time, each of the compressors 
may have different capacity. 

[0023] It is to be understood that both the foregoing general description and the 
following detailed description of the present invention are exemplary and explanatory and are 
intended to provide further explanation of the invention as claimed. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] The accompanying drawings, which are included to provide a further 
understanding of the invention and are incorporated in and constitute a part of this application, 
illustrate embodiment(s) of the invention and together with the description serve to explain the 
principle of the invention. In the drawings: 

[0025] FIG. 1 is a schematic view illustrating one example of a related art air 
conditioning system performing cooling and heating operations; 

[0026] FIG. 2 is a perspective view illustrating an accumulator of FIG. 1; 

[0027] FIG. 3 is a schematic view illustrating one example of an air conditioning system 
having a plurality of compressors; 

[0028] FIG. 4 is a partially cutaway perspective view illustrating an accumulator 
according to one preferred embodiment of the present invention; 

[0029] FIG. 5 is a partially cutaway perspective view illustrating an accumulator 
according to another preferred embodiment of the present invention; and 

[0030] FIG. 6 is a partially cutaway perspective view illustrating an accumulator 
according to another preferred embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 
[0031] Reference will now be made in detail to the preferred embodiments of the present 
invention, examples of which are illustrated in the accompanying drawings. Wherever possible, 
the same reference numbers will be used throughout the drawings to refer to the same or like 
parts. 
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[0032] Hereinafter, an improved accumulator and an air conditioning system using the 
same according to the present invention will be described with reference to the accompanying 
drawings. 

[0033] FIG. 3 is a schematic view illustrating one example of an air conditioning system 
having a plurality of compressors. Referring to FIG. 3, for example, four compressors 110 are 
provided, in which each compressor may have the same or different capacity, or some of them 
may have the same capacity, and the other may have the different capacity. In case of providing 
the plurality of compressors 110, it is possible to control the operation number of the 
compressors 110 according to load capacity required for cooling or heating an indoor room, 
thereby improving energy efficiency. Thus, it provides optimal air conditioning service 
according to the environment of the indoor room. 

[0034] When providing the plurality of compressors 1 10 in the air conditioning system, 
as shown in FIG. 3, a check valve 111 may be provided to each outlet of the compressors 110. 
The check valve 1 1 1 is provided between the outlet of the compressor 110 and a first port 121 of 
a flowing control valve 120, for passing a refrigerant discharged from the compressor 110, and 
blocking the flow of the refrigerant flowing toward the outlet of the compressor 110. Thus, the 
check valve 111 prevents the refrigerant from flowing into the outlet of the compressor 110 that 
is not operated, effectively. Also, in the air conditioning system according to the present 
invention, it is possible to provide one compressor instead of the plurality of compressors, as 
shown in FIG. 1. In this case, it is preferable to provide a variable compressor. 

[0035] Referring to FIG. 3, the flowing control valve 120 is provided with four ports of 
the first port 121, a second port 122, a third port 123 and a fourth port 124. The first port 121 is 
connected to the inlet of each compressor 110, and the second port 122 is connected to one side 

of a first heat exchanger 130, as shown in FIG. 3. Also, the third port 123 is connected to an 
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accumulator 200, and the fourth port 124 is connected to one side of a second heat exchanger 
140. 

[0036] At this time, the first heat exchanger 130 is provided outdoor, and the second heat 
exchanger 140 is provided indoor. As shown in FIG. 3, the first and second heat exchangers 130 
and 140 are connected to each other through a refrigerant tube, the refrigerant tube having a 
plurality of expansion devices. In FIG. 3, two expansion devices, first and second expansion 
devices 151 and 155, are respectively provided for being in adjacent to the first and second heat 
exchangers 130 and 140. The first expansion device 151 passes the refrigerant flowing from the 
first heat exchanger 130 to the second heat exchanger 140, and expands the refrigerant flowing 
from the second heat exchanger 140 to the first heat exchanger 130. Also, the second expansion 
device 155 passes the refrigerant flowing from the second heat exchanger 140 to the first heat 
exchanger 130, and expands the refrigerant flowing from the first heat exchanger 130 to the 
second heat exchanger 140. 

[0037] In case of the accumulator 200 shown in FIG. 3, an inlet tube 210 is connected to 
the third port 123 of the flowing control valve 120, and an outlet tube 220 is connected to the 
inlet of each compressor 110. The accumulator 200 temporarily stores the refrigerant passing — 
through the first or second heat exchanger 130 or 140, discharges the gas phase refrigerant, and 
provides the gas phase refrigerant to the compressor 1 1 0. 

[0038] Hereinafter, a structure of the accumulator 200 will be described with reference 
to FIG. 4. FIG. 4 is a partially cutaway perspective view illustrating an accumulator according to 
one preferred embodiment of the present invention. Referring to FIG. 4, the accumulator 200 is 
provided with a body 230, an inlet tube 210, an outlet tube 220 and an isolating plate. At this 
time, the body 230 is formed of a container shape having an empty space therein, such as a 

cylinder. Also, the inlet tube 210 is connected to the third port 123 of the flowing control valve 
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120, and the inlet tube 210 is inserted into the inner space of the body 230 from a top of the body 
230, as shown FIG. 3 and FIG. 4. Preferably, an end of the inlet tube 210 is positioned at an 
inner lower portion of the body 230. Then, the outlet tube 220 is connected to the inlet of each 
compressor 1 10, and the outlet tube 220 is inserted into the inner space of the body 230 from a 
bottom of the body 230, as shown in FIG. 3 and FIG. 4. Preferably, an end of the outlet tube 220 
is positioned at an inner upper portion of the body 230. 

[0039] As shown in FIG. 4, the isolating plate 240 is positioned on an inner bottom of 
the body 230 between the inlet tube 210 and the outlet tube 220. When the refrigerant flows into 
the inside of the body 230 through the inlet tube 210, the outlet tube 220 is splashed with the 
liquid phase refrigerant from the inner bottom of the body 230, so that the liquid phase 
refrigerant may flow into the outlet tube 220. In this reason, the isolating plate 240 is provided 
for preventing the liquid phase refrigerant from flowing into the outlet tube 220. Preferably, the 
height of the isolating plate 240 is at 40% of the entire body height. However, in case a spraying 
pressure is high, it is possible to increase the height of the isolating plate 240. 

[0040] As shown in FIG. 4, the isolating plate 240 divides the inner lower portion of the 
body 230 into two blocks. However, it is possible to divide the inner lower portion of the body 
230 into the plurality of blocks with the isolating plate 240. For example, the inner lower portion 
of the body 230 is divided into the two blocks with the isolating plate 240, as shown in FIG. 4, or 
the inner lower portion of the body 230 is divided into the three blocks, as shown in FIG. 6. In 
the preferred embodiments of the present invention, it is preferable to position the inlet tube 210 
and the outlet tube 220 in the different blocks divided by the isolating plate 240. 

[0041] Meanwhile, each side of the isolating plate 240 may be in contact to the inner 

surface of the body 230, or may be at a predetermined interval from the inner surface of the body 

230. As shown in FIG. 4, if each side of the isolating plate 240 is in contact to the inner surface 
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of the body 230, the liquid phase refrigerant falling through the inlet tube 210 may be stored in a 
space surrounded by the isolating plate 240 and the inner surface of the body 230. Accordingly, 
even though the liquid phase refrigerant flows into the inside of the body 230 in a small amount, 
the level of the liquid phase refrigerant becomes high in a short time period. That is, the liquid 
phase refrigerant falling through the inlet tube 210 is sprayed into the liquid phase refrigerant 
stored in the space surrounded by the isolating plate 240 and the inner surface of the body 230, 
so that it is possible to prevent the splash of the liquid phase refrigerant since the liquid phase 
refrigerant is not in direct contact to the inner bottom of the body .230. Thus, it is possible to 
prevent the liquid phase refrigerant from flowing into the outlet tube 220. 

[0042] If each side of the isolating plate 2 is positioned at the predetermined interval 
from the inner surface of the body 230, the liquid phase refrigerant is not stored only in the space 
surrounded by the isolating plate 240 and the inner surface of the body 230. However, since the 
isolating plate 240 has a considerable height, the isolating plate 240 serves as a shielding wall for 
preventing the liquid phase refrigerant falling through the inlet tube 210 from being scattered 
upwardly. Thus, it is possible to prevent the liquid phase refrigerant from flowing into the outlet 
tube 220. 

[0043] FIG. 5 illustrates an accumulator according to another preferred embodiment of 
the present invention. Referring to FIG. 5, the accumulator further includes a heater 250 with the 
aforementioned components of FIG. 4. At this time, the heater, as shown in FIG. 5, may be 
provided on an inner bottom of a body 230, or an inner surface of the body 230. In FIG. 5, the 
heater is formed in a stick shape. However, it is possible to form the heater in various shapes. 
The heater 250 heats a refrigerant stored in the inside of the body 230 of the accumulator 200. 

[0044] In case the inner lower portion of the body 230 is divided into two blocks by an 

isolating plate 240, as shown in FIG. 5, it is preferable to position the heater 250 and an inlet 
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tube 210 in the same block. As shown in FIG. 6, if the inner lower portion of the body 230 is 
divided into the plurality of blocks by the isolating plate 240, each block may have the individual 
heater 250. If necessary, the heater 250 may be provided in the different block from the inlet 
tube 210, or the heater 250 may be provided in some of the blocks. 

[0045] In case the heater 250 is provided in the accumulator 200, it is preferable to form 
the heater 250 having a height lower than that of the isolating plate 240. Preferably, each side of 
the isolating plate 240 is in contact to the inner surface of the body 230, for storing the liquid 
phase refrigerant in a space surrounded by the isolating plate 240 and the inner surface of the 
body 230. If the heater 250 and the isolating plate 240 have the aforementioned structures, the 
heater 250 is completely immersed in the liquid phase refrigerant stored in the space surrounded 
by the isolating plate 240 and the inner surface of the body 230, thereby preventing overheating 
and damages of the heater 250. Meanwhile, if the heater 250 has the overheating prevention 
function, the heater 250 may have the height higher than that of the isolating plate 240. 

[0046] Hereinafter, on an operation mode of the aforementioned air conditioning system 
according to the present invention, the flow of the refrigerant and the operation of the 
accumulator 200 will be described as follows. The air conditioning system according to the 
present invention selectively operates a cooling operation mode for cooling the indoor room or a 
heating operation mode for heating the indoor room. For reference, a solid arrow indicates the 
refrigerant flow in the cooling operation mode of the air conditioning system, and a dotted arrow 
indicates the refrigerant flow in the heating operation mode of the air conditioning system 
according to the present invention. 

[0047] Referring to FIG. 3, on the cooling operation mode of the air conditioning system 
according to the present invention, the flowing control valve 120 is controlled to connect the first 

port 121 to the second port 122, and to connect the third port 123 to the fourth port 124, 
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simultaneously. Also, the operation number of the compressors 110 and the amount of flowing 
refrigerant are determined according to load capacity required for cooling the indoor room. 

[0048] First, the refrigerant discharged from the compressor 110 flows into the first heat 
exchanger 130 provided outdoors by the guide of the flowing control valve 120. At this time, the 
check valve 111 prevents the discharged refrigerant from flowing into the compressor 1 10 that is 
not operated. As the refrigerant is condensed in the first heat exchanger 130, the refrigerant 
radiates condensing heat to the surroundings, whereby the heat radiated from the first heat 
exchanger 130 is discharged to the outdoor room. After the liquid phase refrigerant condensed in 
the first heat exchanger 130 passes through the first expansion device 151 and the second 
expansion device 155, sequentially, the liquid phase refrigerant is expanded. Then, the 
refrigerant absorbs the surrounding heat in the second heat exchanger 140 by vaporizing, so that 
the air becomes cool. That is, the cooled air heat-exchanged by the second heat exchanger 140 is 
discharged into the indoor room, thereby cooling the indoor room. 

[0049] The gas phase refrigerant vaporized in the second heat exchanger 140 flows into 
the accumulator 200 by the guide of the flowing control valve 120. At this time, most of the 
refrigerant flowing into the accumulator 200 is in the gas phase, but some refrigerant is in the 
liquid phase. The liquid phase refrigerant flowing into the accumulator 200 is at a high 
atmospheric pressure of 7. Thus, when the liquid phase refrigerant is sprayed through the inlet 
tube 210, the outlet tube 220 may be splashed with the liquid phase refrigerant from the inner 
bottom of the body 230. However, the isolating plate 240 is provided in the accumulator of the 
air conditioning system according to the present invention, so that it is possible to prevent the 
outlet tube 220 from being splashed with the liquid phase refrigerant. That is, it is possible to 
prevent the liquid phase refrigerant from flowing into the outlet tube 220. Accordingly, in the 

accumulator of the air conditioning system according to the present invention, only gas phase 
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refrigerant flows into the compressor 110, thereby preventing noise, lowering of compression 
efficiency, and operational problems by the inflow of the liquid phase refrigerant. Also, the air 
conditioning system according to the present invention prevents cooling efficiency from being 
lowered. 

[0050] Next, on the heating operation mode of the air conditioning system according to 
the present invention, the flowing control valve 120 is controlled to connect the first port 121 to 
the fourth port 124, and to connect the second port 122 to the third port 123. Also, the operation 
number of the compressors 110 and the amount of flowing refrigerant are determined according 
to load capacity required for heating the indoor room. 

[0051] The gas phase refrigerant discharged from the compressor 110 flows into the 
second heat exchanger 140 provided indoors by the guide of the flowing control valve 120. 
Then, when the refrigerant is condensed in the second heat exchanger 140, the refrigerant 
radiates heat to the surroundings, so that condensing heat is discharged to the indoor room, 
thereby heating the indoor room. 

[0052] The liquid phase refrigerant condensed in the second heat exchanger 140 passes 
through the second expansion device 155, and then is expanded in the first expansion device 151. 
Also, the refrigerant is vaporized in the first heat exchanger 130 provided indoors, thereby 
absorbing surrounding heat. The refrigerant vaporized through the second heat exchanger 140 
passes through the flowing control valve 120, and then flows into the accumulator 200. 
According to the aforementioned process, only gas phase refrigerant flows into the compressor 
1 1 0 in the accumulator according to the present invention. 

[0053] Generally, when heating the indoor room, the temperature of the outdoor room is 
low. Accordingly, in case the heat exchanging process of the low-temperature external air is 
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continuously performed in the first heat exchanger 130, the first heat exchanger 130 has the frost 
on the surface thereof, thereby lowering heat-exchanging and heating efficiency. 

[0054] For preventing the surface of the first heat exchanger 130 from being frosted over, 
the heater 250 heats the refrigerant temporarily stored in the accumulator 200. Thus, the 
temperature of the refrigerant flowing inside the air conditioning system goes up, and the 
temperature of the refrigerant vaporized in the first heat exchanger 130 becomes high, thereby 
preventing the surface of the first heat exchanger 130 from being frosted over. Accordingly, it is 
possible to prevent lowering of heat-exchange and heating efficiency. Meanwhile, the heater 
250 provided in the accumulator 200 is higher than the isolating plate 240, so that the heater 250 
is immersed in the liquid phase refrigerant, thereby preventing overheating and damages of the 
heater 250, which may be generated when the front end of the heater 250 is exposed. 

[0055] As mentioned above, the accumulator and the air conditioning system using the 
same according to the present invention has the following advantages. 

[0056] The accumulator according to the present invention prevents the liquid phase 
refrigerant from flowing into the compressor, so that it is possible to prevent the noise from 
generating when the liquid phase refrigerant flows into the compressor, and to prevent the 
compression efficiency from being lowered. Also, as the compression efficiency goes up, the 
cooling or heating efficiency is improved, thereby obtaining cut-down of energy consumption. 

[0057] On the heating operation mode of the air conditioning system according to the 
present invention, the heater heats the refrigerant flowing inside the accumulator, thereby 
preventing the surface of the first heat exchanger from being frosted over. Accordingly, the 
heat-exchange and heating efficiency is improved in the air conditioning system according to the 
present invention. Also, the heater is completely immersed in the liquid phase refrigerant stored 
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in the space surrounded by the isolating plate and the inner surface of the body, thereby 
preventing overheating and damages of the heater. 

[0058] In the aforementioned preferred embodiment of the present invention, the air 
conditioning system for cooling or heating one room is disclosed. However, the improved 
accumulator according to the prevent invention may be applicable to a multi-air conditioning 
system for cooling or heating a plurality of rooms according to the same method in that it is 
possible to exchange the related art accumulator for the improved accumulator according to the 
present invention without a system structural change. 

[0059] It will be apparent to those skilled in the art that various modifications and 
variations can be made in the present invention. Thus, it is intended that the present invention 
covers the modifications and variations of this invention provided they come within the scope of 
the appended claims and their equivalents. 
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